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7. Real Party in Interest 



International Business Machines Corporation, a New York corporation, is the real party 
in interest. 



2. Related Appeals and Interferences 



There are no related appeals or interferences. 



3. Status o f Claims 



Claims 1 -28 remain pending in the application. The claims on Appeal are included in the 
Appendix. 
11/05/2004 AHQNDAFl 00000118 09884597 
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4. Status of Amendments 



There are no amendments to the claims after final rejection. 



5. Summary of the Invention 



With reference to Fig. 4, reproduced here below, Applicant's invention is a computer 
system incorporating the requirement for execution of a memory barrier instruction by each CPU 
in a multiprocessing computer system in response to at least one of the processors making a 
change to a shared resource, such as a data structure. 
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FIG. 4 



Figure 1 (Figure 4 of Applicant, U.S. Patent 
Application Serial No. 09/884,597.) 



The CPU making a change to the shared resource is known as a writing CPU, and the CPU 
reading the shared resource is known as a reading CPU. After the writing CPU has written a 
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change to the shared resource, each reading CPU in the system is forced to execute a memory 
barrier instruction. Execution of the memory barrier instruction invalidates old data stored 
within the respective CPU's cache and removes the old data from the cache. Following 
execution of the memory barrier instruction, each reading CPU sends an indicator to a memory 
location to record execution of the memory barrier instruction. When each CPU has registered 
completion of the memory barrier instruction and registered this completion at the memory 
location, then the writing CPU may update a pointer to the modified data structure. Until the 
writing CPU confirms execution of the memory barrier instruction at the memory location, the 
writing CPU does not update the pointer to the modified data structure. Accordingly, execution 
and registration of completion of the memory barrier instruction ensures that each reading CPU 
is not reading invalidated data or data that is in the process of being invalidated by the writing 
CPU. 

6. Issues 

Claims 1,2, 10, 11, 16, 21, 23, and 25 are rejected under 35 U.S.C. § 102(b) as being 
anticipated by Temma et al. Claims 8, 9, 1 8-20, and 22 are rejected as being unpatentable over 
Temma et al under 35 U.S.C. § 103(a). Claims 27-28 are allowed. Claims 3-7, 12-15, 17,24, 
and 26 are objected to as being dependent upon a rejected base claim, but would be allowable if 
rewritten in independent form to include all of the limitations of the base claims and any 
intervening claims. 

7. Grouping of Claims 

There are two groupings of claims. Applicant has separated the pending claims into four 
different groups as the claims in the different groups do not stand or fall together, and hereby 
requests separate consideration of the claims in each of the separate groups. 

Group I: Claims 1,10, and 21 are rejected on the Temma et al patent. The 

Examiner asserts that all of the elements of these claims are anticipated 
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under 35 U.S.C. § 102(b). 

Claims 2, 1 1 , and 23 are rejected on the lemma et al patent. The 
Examiner asserts that all of the elements of these claims are anticipated 
under 35 U.S.C. § 102(b). 

Claims 16 and 25 are rejected on the Temma et al patent. The Examiner 
asserts that all of the elements of these claims are anticipated under 35 
U.S.C. § 102(b). 

Claims 8-9, 1 8-20, and 22 are rejected on the Temma et al patent. The 
Examiner asserts that all of the elements of these claims are obvious under 
35 U.S.C. § 103(a). 

ARGUMENT 

I. Group I: Rejection of Claims 1, 10, and 21 under 35 U.S.C. §102(b). 

In the Official Action of March 17, 2004, the Examiner rejected claims 1, 10, and 21 
under 35 U.S.C. § 102(b) as being anticipated by Temma et al, U.S. Patent No. 5,796,996. 

The Temma et al patent provides background of prior art pertaining to an abnormality in 
writing from an internal output buffer to an external output buffer, or in writing from the external 
output buffer to external memory. See Col. 1, lines 57-59. The solution provided in the prior art 
is shown for a single CPU system. See Figs. 1-4. The problem addressed in Temma etal is 
sol ved by synchronizing completion of the writing operation of the memory mapped register 
with completion of execution of the CPU instruction. See Col. 2, lines 60-62. More 
specifically, the prior art discussion shows synchronously executing the writing operation of the 
memory mapped register with the execution of the CPU instruction by the forced ejection of the 
output buffer. See Col. 3, lines 19-2 1 . This is a portion of a memory barrier instruction 
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performed on a single CPU system, it is not a complete memory barrier instruction. Memory 
barrier instructions are known in the art as a series of instructions which cause a CPU in a 
multiple CPU system to enforce an ordering constraint on memory operations. In fact, the actual 
invention of Temma et al applies a "sync buffer circuit" to a multiple CPU system to resolve 
issues with the single CPU system and abnormalities found in writing from an internal buffer to 
an external buffer or external memory. The synchronization of the operations of the prior art 
discussed in Temma et al is a software solution to the shortcomings of the prior art in a single 
CPU system, while the "sync buffer circuit" of Temma et al is a hardware solution to the 
shortcomings of the prior art in a multiple CPU system. However, neither the prior art discussed 
in Temma et al nor the invention of Temma et al teaches the application of memory barrier 
instructions as a strictly software solution to resolving memory consistency in a shared resource 
of a multiple CPU system as claimed by Applicant. Accordingly, the prior art solution discussed 
in the Background of Temma et al is clearly resolving a "write abnormality" in a single CPU 
system and does not provide a software solution to resolve memory consistency in a shared 
resource of a multiple CPU system. 

There are several areas where Applicant's invention differs from that shown in the prior 
art of Temma et al First is the fact that the prior art of Temma et al pertains to a single CPU 
system, and another is the difference between a hardware solution and a software solution. Each 
of Figures 1-4 which include the depiction "Prior Art" show a single CPU system. The only 
figures of Temma et al that show a multiple CPU system are the figures relating to the actual 
invention of Temma et al which employs a "sync buffer circuit", i.e. a hardware solution in a 
multiple CPU system. Applicant is claiming a software solution to resolving memory 
consistency in a multiple CPU system. As seen in claims 1, 10, and 21, Applicant is claiming 
"each CPU", which clearly defines that there are two or more CPUs employed. Although the 
invention of Temma et al may pertain to a multiple CPU system, the invention of Temma et a I 
provides a hardware solution in a multiple CPU system, not a software solution as claimed by 
Applicant. The only portion of Temma et al that suggests resolving shortcomings of the prior 
art through software is with respect to Figs. 1-4. The preamble of claim 1 of Applicant 
specifically states "emulating sequential consistency in software". Clearly, Applicant is not 
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claiming a hardware solution in a multiple CPU system. Applicant is claiming a software 
solution that employs multiple CPUs. 

Furthermore, as is clearly stated in claims 1, 10, and 21, "each CPU" in the system is 
"forced 11 to execute a memory barrier instruction. Clearly, two or more CPUs are being "forced" 
t o execute a memory barrier instruction as stated by use of the language "each". As shown in 
Figs. I -4 of Temma et al, there is only one CPU being subject to a synchronous operation. Part 
of the synchronous operation includes a "forced ejection of the output buffer". However, a 
forced ejection of the output buffer is only a portion of the synchronous operation, it is not the 
entire operation. As is known in the art, a memory barrier instruction is a series of instructions, 
not a single operation within an instruction. Although the ejection of the output buffer may be 
considered a portion of a memory barrier instruction, it does not constitute an entire memory 
barrier instruction. The "force" that Applicant is claiming is for execution of an entire memory 
barrier instruction, not a portion of the instruction. Furthermore, the "force" that Applicant is 
claiming for execution of the memory barrier instruction is for each CPU, i.e. two or more CPUs. 
Temma et al only shows the "force" associated with what may be considered a portion of a 
memory barrier instruction, and only for a single CPU. Although the actual invention of Temma 
el al shows multiple CPUs, it does not show the "force" in the actual invention for a memory 
barrier instruction for each of the CPUs shown. Accordingly, when Applicant is claiming 
"forcing each CPU to execute a memory barrier instruction", Applicant is claiming forcing two 
or more CPUs to execute a series of instructions. 

Another area where Applicant's invention differs from that shown in the prior art of 
Temma et al. is communication from the CPU following execution of the memory barrier 
instruction. As shown in the prior art of Temma et al, the forced ejection of the output buffer is 
what the Examiner is equivocating to a memory barrier instruction. The ejection from the output 
buffer is communicated to the CPU. See Col. 4, line 3. Since Temma et al. does not actually 
disclose execution of a memory barrier instruction, Temma et al cannot communicate execution 
of such an instruction. Applicant is claiming the CPU sending an indicator to communicate 
completion of the memory barrier instruction. Applicant's CPU does not receive an indicator, 
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rather Applicant's CPU sends an indicator. In fact, the indicator of Applicant is not sent to the 
writing CPU. Rather, the indicator of Applicant is sent to a memory location accessible by each 
CPU in the system. The act of sending and receiving are different functions. To send 
information is to convey information to a destination; to receive information is to acquire the 
information. In Temma et al, the CPU is receiving information, and in Applicant's invention 
each CPU executing the memory barrier instruction is conveying information. More 
specifically, each, i.e. two or more, of Applicant's CPUs is sending the indicator. Accordingly, 
Applicant is claiming each of the CPUs sending a communication upon completion of the 
memory barrier instruction. 

It has been held that in order for a claimed invention to be anticipated under 35 U.S.C. 
§ 1 02(b), the prior art must teach all claimed limitations presented by the claimed invention. "A 
claim is anticipated only if each and every element as set forth in the claim is found, either 
expressly or inherently described, in a single prior art reference." MPEP §2131 (citing Verdegaal 
Bros. V. Union Oil Co. of California, 814 F.2d 628, 63 1, 2 USPQ 2d 1051, 1053 (Fed. Cir. 
1 987)). Temma et al does not disclose execution of a memory barrier instruction. In fact, a 
"forced ejection from an output buffer" at most may be considered a portion of a memory barrier 
instruction, and certainly does not encompass the entire instruction. Furthermore, the portion of 
Temma et al. that teaches the forced ejection of the output buffer is limited to a single CPU 
system and does not apply to a multiple CPU system. The only portion of Temma et al. that 
applies to a multiple CPU system is shown with a hardware modification in the form of a sync 
buffer circuit which is not required in Applicant's invention. Finally, upon completion of the 
forced ejection of the output buffer of Temma et al, there is no communication sent from the 
CPU indicating completion, rather such a communication is shown as being received by the 
CPU. There is only one CPU applying this teaching. Applicant is claiming "each" CPU, i.e. two 
or more CPU's, sending a communication. "A previous patent anticipates a purported invention 
only where, except for insubstantial differences, it contains all of the same elements operating in 
the same fashion to perform an identical function." Saunders v. Air-Flo Co., 646 F.2d 1201, 
1203 (7 ,h Cir. 1981) citing Popeil Brothers, Inc. v. Schick Electric, 7«c.,494F.2d 162, 164 (7 th 
Cir. 1 974) (holding patents were not invalid as being anticipated by or obvious in light of prior 
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art). lemma et al does not anticipate the invention of Applicant based upon the legal definition 
of anticipation. Although Temma et al relates to a processor and instructions associated 
therewith, Temma et al fails to show each and every element as presented in Applicant's 
claimed invention. Temma et al. does not show two or more processors executing a series of 
functions in the form of a memory barrier, and Temma et al. does not show two or more 
processors sending a communication indicating completion of the execution of the series of 
instructions. Rather, Temma et al shows a single processor executing at most a portion of a 
memory barrier instruction, and then receiving a notification of such a completion. Accordingly, 
Applicant respectfully contends that the teachings of Temma et al does not meet the standard set 
by the CAFC's interpretation of 35 U.S.C. § 102(b), and respectfully requests the Board of Patent 
Appeals rule in Applicant's favor and direct allowance of claims 1, 10, and 21 . 

II. Group II: Rejection of Claims 2, 11, and 23 under 35 U.S.C. § 102(b). 

In the Official Action of March 17, 2004, the Examiner rejected claims 2, 1 1, and 23 
under 35 U.S.C. § 1 02(b) as being anticipated by Temma et al, U.S. Patent No. 5,796,996. 

The comments and discussion pertaining to Temma et al above are hereby incorporated 

by reference. 

The portion of Temma et al that is being applied by the Examiner shows a single CPU 
system and having the single CPU set to an interrupt masking state. The invention of Temma et 
al shows a multiple CPU system and a sync buffer circuit applied to resolve the issues in the 
single CPU system with a hardware implementation in a multiple CPU system. In fact, the sync 
buffer circuit functions with an interrupt controller. Temma et al does not show "sending an 
interprocessor interrupt to all CPUs". Something that is shown as an interprocessor by definition 
means between two processors of which at least one processor is a sending processor and at least 
one processor is a receiving processor. The background section of Temma et al, as cited by the 
Examiner, only shows an interrupt masking state because it is a single processor system and by 
definition a CPU in a single processor system cannot send an interprocessor interrupt. Since 



Page 8 



each and every element as set forth in claims 2,11, and 23 is not either expressly or inherently 
described in Temma et al, Applicant respectfully contends that the teachings of Temma et al 
does not meet the standard set by the CAFC's interpretation of 35 U.S.C. §102(b), and 
respectfully requests the Board of Patent Appeals rule in Applicant's favor and direct allowance 
of claims 1,11, and 23. 

111. Group III: Rejection of Claims 16 and 25 under 35 U.S.C §102(b). 

In the Official Action of March 1 7, 2004, the Examiner rejected claims 16 and 25 under 
35 U.S.C. § 1 02(b) as being anticipated by Temma et al, U.S. Patent No. 5,796,996. 

The comments and discussion pertaining to Temma et ai above are hereby incorporated 

by reference. 

The portion of Temma et al. being applied to claims 16 and 25 by the Examiner pertain to 
a single CPU system. As noted in claims 16 and 25, a tool is provided for "each" CPU to 
register their completion of the memory barrier instruction. The term each implies that there are 
at least two or more processors. However, as is clearly shown in the Figs. 1-4 of Temma et ai, 
which is the portion being applied by the Examiner, there is only a single CPU. Applicant is 
claiming "a tool for each CPU", i.e. two or more CPU's. "A previous patent anticipates a 
purported invention only where, except for insubstantial differences, it contains all of the same 
elements operating in the same fashion to perform an identical function." Saunders v. Air-Flo 
Co., 646 F.2d 1201, 1203 (7 th Cir. 1981) citing Popeil Brothers, Inc. v. Schick Electric, Inc., 494 
F.2d 1 62, 1 64 (7 th Cir. 1974) (holding patents were not invalid as being anticipated by or obvious 
in light of prior art). Temma et al. does not anticipate the invention of Applicant based upon the 
legal definition of anticipation. Although Temma et al relates to a processor and instructions 
associated therewith, Temma et al. fails to show each and every element as presented in 
Applicant's claimed invention. Temma et al. does not show two or more processors and a tool 
for each of the two or more processors to register completion of the memory barrier instruction. 
Rather, Temma et al. shows a single processor executing at most a portion of a memory barrier 
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instruction, and then receiving a notification of such a completion. Accordingly, Applicant 
respectfully contends that the teachings of Temma et al does not meet the standard set by the 
CAFCs interpretation of 35 U.S.C. §102(b), and respectfully requests the Board of Patent 
Appeals rule in Applicant's favor and direct allowance of claims 16 and 25. 

IV. Group IV: Rejection of Claims 8-9, 18-20, and 22 under 35 U.S.C. §103(a). 

I n the Official Action of March 17, 2004, the Examiner rejected claims 8-9, 18-20, and 
22 under 35 U.S.C. § 1 03(a) as being unpatentable over Temma et al, U.S. Patent No. 5,796,996. 

The comments and discussion pertaining to Temma et al above are hereby incorporated 
by reference. 

a. Differences between the prior art and the claims at issue 

In reviewing and studying the prior art reference of Temma et al, it is clear that although 
Temma et al may contain some of the elements of Applicant's invention, the scope of the 
contents are divergent in nature. Figs. 1 -4 of the Temma et al patent as applied to the above 
noted claims by the Examiner accounts for a single CPU system. There is no consideration 
given for multiple CPUs. The array for registering memory barrier requests for "CPUs", as 
claimed by Applicant, explicitly claims multiple CPUs. As noted earlier, a single CPU does not 
have a necessity for memory barriers, nor for an array to register completion of the memory 
barrier. Accordingly, Applicant's invention and Temma et al clearly diverge with respect to the 
use of memory barrier instructions and application of such in conjunction with a registration 
array. 

b. Discussion of Applicant's Invention in View of the Prior Art References and Prior 
Art References Failure to Teach All of the Claimed Limitations of Applicant's 
Invention . 

As the CAFC has made clear, the prior art must teach the desirability of the modification. 
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"The mere fact that the prior art could be so modified would not have made the modification 
obvious unless the prior art suggested the desirability of the modification." In re Gordon et al, 
733 F.2d 900, 221 USPQ 1 125, 1 127 (Fed. Cir. 1984). It is axiomatic that the subject matter of 
the claims may not be considered obvious as a result of a hypothetical combination of references 
unless something in the references suggests that an advantage may be derived from combining 
their teachings. In this respect, the CAFC appears to speak directly to the issue of the need to 
determine the scope and contents of the prior art. Accordingly, the determination as to what may 
be within the scope and contents of the prior art serves to establish the parameters of what art 
may even be considered in determining the obviousness of an invention. 

As noted above, the patent of Temma et al has a forced ejection of an output buffer in a 
single CPU system. Temma et al does not have a memory barrier, nor an array for "CPUs" to 
register the memory barrier request. In order to apply Temma et al to Applicant's pending 
application, Temma et al must be modified and reconfigured in order to support a system having 
multiple CPUs and execution of memory barrier instructions when a change to a shared resource 
is made by one of the CPUs. Temma et al clearly does not show an array for multiple CPUs to 
register memory barrier requests, as there is no support in Temma et al for a memory barrier and 
certainly no support for multiple CPUs associated with a software solution to emulate sequential 
consistency. The only communication that can be implied in Temma et al is clearly a form of 
direct communication to the single CPU. In order to provide the communication between CPUs, 
the system of Temma et al must be modified in such a way as to provide that there are multiple 
CPUs. However, this goes against the teaching of Temma et al with respect to the prior art. 
"Although a prior art device "may be capable of being modified to run the way the apparatus is 
claimed, there must be a suggestion or motivation in the reference to do so." MPEP §2143.01 
(citing In re Mills, 9 1 6 F.2d 680, 682, 1 6 USPQ 2d. 1 430 (Fed. Cir. 1 990)). Temma et al does 
not suggest use of an array to register memory barrier requests by multiple CPUs. To read 
Temma et al as providing such would require a modification to the invention of Temma et al not 
envisioned or required in the system of Temma et al In fact, Temma et al teaches away from 
Applicant's sfotware solution by addressing a solution to a multiple CPU environment with the 
use of a hardware solution in the form of a sync buffer circuit. The only suggestion for utilizing 



Page 1 1 



a system with multiple CPUs and an array associated therewith is derived from Applicant's 
invention. Absent Applicant's invention, there is no suggestion or motivation within Temma et 
al for such a modification. "It is impermissible to use the claimed invention as an instruction 
manual or 'template' to piece togther the teachings of the prior art so that the claimed invention 
is rendered obvious." In re Fritch, 972 F.2d 1260, 1266, 23 USPQ 2d 1 780 (Fed. Cir. 1992) 
(citing In re Gorman, 933 F.2d 982, 987 (Fed. Cir. 1991)). Yet this is the very process that the 
Examiner has attempted to undertake. Although Applicant's invention may appear to combine 
elements found in Temma et al, "the inquiry under [35 U.S.C.] §103 is whether prior use makes 
the picture of the jigsaw puzzle, rather than its pieces obvious." Kari Corp. v. Wilcox Marsh 
Buggies & Deadlines, 708 F.2d 151, 155 (5 ,h Cir. 1983). The entirety of Applicant's invention is 
greater than the sum of the parts that comprise the novelty of the invention. "[T]he linchpin is 
not whether the individual components of the patent were obvious at the time of the invention, 
but whether the aggregation produced a new or different result or achieved a synergistic effect." 
Id. (citing Continental Oil co. v. Cole, 634 F.2d 188, 197 (5 th Cir. 1981)). Unlike Temma etal, 
Applicant's invention uses a plurality of CPUs to provide a novel system for emulating 
sequential consistency in software. Accordingly, Applicant respectfully contends that the 
teachings of Temma et al does not meet the standard set by the CAFC's interpretation of 35 
U.S.C. § 103(a), and respectfully requests the Board of Patent Appeals rule in Applicant's favor 
and direct allowance of claims 8-9, 18-20, and 22. 

V. Conclusion 

In view of the rejections presented by the Examiner in the Office Action made final, it 
appears clear on the record that the Temma et al reference does not anticipate nor obviate 
Applicant's invention based upon the legal definition of anticipation and obviousness. Although 
the prior art reference cited by the Examiner relates to a computer system having an output 
buffer therein, the output buffer of Temma et al physically resides within a single CPU system. 
Temma et al does not exhibit the motivation or suggest the desirability of modifications present 
such that one skilled in the art would find it obvious to incorporate modifications to enable the 
communication between CPUs as claimed by Applicant with respect to execution of memory 
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barrier instructions. In fact, Temma et al neither mentions nor suggests a software solution that 
incorporates multiple CPUs, nor does it teach or suggest execution of a complete memory barrier 
instruction. Accordingly, as noted above, it is improper to use Applicant's claimed invention as 
a template for hindsight reconstruction or as the very means for drawing to the obviousness of 
the claimed invention even if that could construct the claimed invention where the prior art is 
otherwise not analogous nor suggests the desirability for one skilled in the art to incorporate such 
modifications. 

Applicant believes that those skilled in the art have failed to solve the problem as claimed 
by Applicant. Accordingly, for the reasons outlined above, Applicant respectfully requests the 
Board of Patent Appeals direct allowance of this application and all pending claims. 



Respectfully submitted, 



By: J^S^-^ 
Rochelle Lieberman 
Registration No. '. 
Attorney for Applicant 




39,276 



Lieberman & BRANDSDORFER, LLC 



1 222 1 McDonald Chapel Drive 
Gaithersburg, MD 20878-2252 
Phone: (301)948-7775 
Fax: (301)948-7774 



email: rocky@legalplanner.com 



Date: 



November 3, 2004 



Page 13 



A ppendix: 



1 . A method for selectively emulating sequential consistency in software comprising: 

(a) forcing each CPU to execute a memory barrier instruction; and 

(b) having each CPU send an indicator communicating completion of said memory 
barrier instruction. 

2. The method of claim 1 , wherein the step of forcing each CPU to execute a memory 
barrier instruction includes send an interprocessor interrupt to all CPUs. 

3. The method of claim 2, further comprising avoiding deadlock by having each CPU that 
is waiting for other CPUs to execute said memory barrier instruction continuously 
satisfy concurrent memory barrier execution requests. 

4. The method of claim 1 , further comprising using a single set of memory barrier 
instruction executions to satisfy groups of concurrent memory barrier execution 
requests. 

5. The method of claim 4, further comprising assigning a generation number to each 
group of said memory barrier instruction requests. 

6. The method of claim 5, further comprising assigning a current generation number to all 
arriving memory barrier execution requests while a previous memory barrier execution 
request is being serviced. 

7. The method of claim 1 , wherein the step of having each CPU send an indicator 
communicating completion of said memory barrier instruction comprises said CPUs 
registering completion of said memory barrier with a tool selected from the group 
consisting of: an array, a bitmask, and a combining tree. 
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8. The method of claim 1, further comprising providing an array for CPUs to register 
memory barrier requests, wherein each array entry corresponds to a memory barrier 
execution request from a CPU. 

9. The method of claim 8, further comprising scanning said array to determine execution 
of said memory barrier instruction by each CPU. 

10. A computer system, comprising: 
multiple processors; 

an instaiction for forcing each CPU to execute a memory barrier instruction; and 
an instruction manager for indicating completion of said memory barrier instruction. 

1 1 . The system of claim 10, wherein the instruction for forcing each CPU to execute a 
memory barrier instruction comprises a memory barrier manager for sending an 
interprocessor interrupt to all CPUs. 

1 2. The system of claim 1 1, wherein the memory barrier manager includes a waiting 
instruction to require each CPU waiting for other CPUs to execute said memory barrier 
instructions to satisfy concurrent memory barrier execution requests. 

13. The system of claim 10, wherein the instruction for forcing each CPU to execute a 
memory barrier instruction comprises a consolidation instruction to satisfy groups of 
concurrent memory barrier execution requests with a single set of memory barrier 
instruction executions. 

14. The system of claim 13, wherein each group of said memory barrier execution requests 
is assigned a generation number. 

1 5. The system of claim 14, wherein all memory barrier execution requests that arrive 
while a previous memory barrier execution request is executing are assigned current 
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generation numbers. 

1 6. The system of claim 10, wherein the instruction manager includes a tool for each CPU 
to register completion of said memory barrier instruction. 

1 7. The system of claim 16, wherein said tool is selected from the group consisting of: a 
bitmask, an array, and a combining tree. 

1 8. The system of claim 1 0, wherein the instruction manager includes array for CPUs to 
register memory barrier requests. 

1 9. The system of claim 19, wherein each entry to said array corresponds to a memory 
barrier execution request from a CPU. 

20. The system of claim 19, wherein each requesting CPU scans said array to determine 
execution of said memory barrier instruction by each CPU. 

21. An article comprising: 

a computer-readable signal-bearing medium; 

means in the medium for forcing each CPU to execute a memory barrier instruction; 

and 

an instruction manager for indicating completion of said memory barrier instruction. 

22. The article of claim 2 1 , wherein the medium is selected from the group consisting of: a 
recordable data storage medium and a modulated carrier signal. 

23. The article of claim 2 1 , wherein the means for forcing each CPU to execute the 
memory barrier instruction includes a memory barrier manager for sending an 
interprocessor interrupt to all CPUs. 
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The article of claim 21, wherein each CPU waiting for other CPUs to execute said 
memory barrier instruction continuously satisfies concurrent memory barrier execution 
requests. 

The article of claim 21, wherein the instruction manager includes a tool for each CPU 
to register completion of said memory barrier instruction. 

The article of claim 25, wherein said tool is selected from the group consisting of: a 
bitmask, an array, and a combining tree. 

A method for selectively emulating sequential consistency in software comprising: 

(a) forcing each CPU to execute a memory barrier instruction; 

(b) having each CPU send an indicator communicating completion of said memory 
barrier instruction; 

(c) satisfying groups of concurrent memory barrier execution requests with a single 
set of memory barrier instruction executions; and 

(d) wherein the step of forcing each CPU to execute a memory barrier instruction 
includes sending an interprocessor interrupt to all CPUs forcing execution of 
said memory barrier instruction. 

The method of claim 27, wherein the step of having each CPU send an indicator 
communicating completion of said memory barrier instruction comprises said CPUs 
registering completion of said memory barrier with a tool selected from the group 
consisting of: a bitmask, an array, and a combining tree. 
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ences themselves or in the knowledge generally avail- 
able to one of ordinary skill in the art, to modify the 
reference or to combine reference teachings. Second, 
there must be a reasonable expectation of success. 
Finally, the prior art reference (or references when 
combined) must teach or suggest all the claim limita- 
tions. 

The teaching or suggestion to make the claimed 
combination and the reasonable expectation of suc- 
cess must both be found in the prior art, not in appli- 
cant's disclosure. In re Vaeck, 947 F.2d 488. 
20 USPQ2d 1438 (Fed. Cir. 1991). 

2143.01 Suggestion or Motivation To 
Modify the References [R-l] 

THE PRIOR ART MUST SUGGEST THE DE- 
SIRABILITY OF THE CLAIMED INVENTION 

"There are three possible sources for a motivation 
to combine references: the nature of the problem to be 
solved, the teachings of the prior art. and the knowl- 
edge of persons of ordinary skill in the art." in re 
Rouffet. 149 F.3d 1350, 1357, 47 USPQ2d 1453. 
1 457-58 (Fed. Cir. 1998) (The combination of the ref- 
erences taught every element of the claimed inven- 
tion, however without a motivation to combine, a 
rejection based on a prima facie case of obvious was 
held improper.). The level of skill in the art cannot be 
relied upon to provide the suggestion to combine ref- 
erences. At-Site Corp. v . VSIhu'l Inc., 174 F.3d 1308. 
50 USPQ2d 1161 (Fed. Cir. 1999). 

"In determining the propriety of the Patent Office 
case for obviousness in the first instance, it is neces- 
sary to ascertain whether or not the reference teach- 
ings would appear to be sufficient for one of ordinary 
skill in the relevant art having the reference before 
him to make the proposed substitution, combination, 
or other modification." In re Linter, 458 F.2d 1013. 
1016, 173 USPQ 560, 562 (CCPA 1972). 

Obviousness can only be established by combining 
or modifying the teachings of the prior art to produce 
the claimed invention where there is some teaching, 
suggestion, or motivation to do so found either explic- 
itly or implicitly in the references themselves or in the 
knowledge generally available to one of ordinary skill 
in the art. "The test for an implicit showing is what the 
combined teachings, knowledge of one of ordinary 
skill in the art, and the nature of the problem to be 



solved as a whole would have suggested to those of 
ordinary skill in the art."//; re Kotzab. 217 F.3d 1365. 
1370, 55 USPQ2d 1313, 1317 (Fed. Cir. 2000). See 
also >/n re Lee, 277 F.3d 1338. 1342-44. 61 USPQ2d 
1430. 1433-34 (Fed. Cir. 2002) (discussing the impor- 
tance of relying on objective evidence and making 
specific factual findings with respect to the motiva- 
tion to combine references);< In re Fine, 837 F.2d 
1071, 5 USPQ2d 1596 (Fed. Cir 1988): in re Jones. 
958 F.2d 347. 21 USPQ2d 1941 (Fed. Cir. 19921 

In In re Kotzab. the claims were drawn to an injec- 
tion molding method using a single temperature cen- 
sor to control a plurality of flow control valves. The 
primary reference disclosed a multizone device hav- 
ing multiple sensors, each of which controlled an 
associated flow control valve, and also taught thai one 
system may be used to control a number of valves. 
The court found that there was insufficient evidence 
to show that one system was the same as one sensor. 
While the control of multiple valves by a single sen- 
sor rather than by multiple sensors was a "technologi- 
cally simple concept/" there was no finding "as to the 
specific understanding or principle within the knowl- 
edge of the skilled artisan" that would have provided 
the motivation to use a single sensor as the system to 
control more than one valve. 217 F.3d at 1371. 
55 USPQ2d at 1318: 

In //; re Fine, the claims were directed to a system 
for detecting and measuring minute quantities on 
nitrogen compounds comprising a gas chromaio- 
graph, a converter which converts nitrogen com- 
pounds into nitric oxide by combustion, and a nunc 
oxide detector The primary reference disclosed a sys- 
tem for monitoring sulfur compounds comprising a 
chromatography combustion means, and a detector, 
and the secondary reference taught nitric oxide detec- 
tors. The examiner and Board asserted that it would 
have been within the skill of the art to substitute one 
type of detector for another in the system of the pri- 
mary reference, however the court found there was no 
support or explanation of this conclusion and 
reversed. 

In In re Jones, the claimed invention was the 2-(2c- 
aminoethoxy) ethanol salt of dicamba. a compound 
with herbicidal activity. The primary reference dis- 
closed inter aiia the substituted ammonium salts of 
dicamba as herbicides, however the reference did not 
specifically teach the claimed salt. Secondary refer- 
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ences teaching the amine portion of the salt were 
directed to shampoo additives and a byproduct of the 
production of morpholine. The court found there was 
no suggestion to combine these references to arrive at 
'he claimed invention. 

WHERE THE TEACHINGS OFTHE PRIOR ART 
CONFLICT. THE EXAMINER MUST WEIGH 
THE SUGGESTIVE POWER OF EACH REFER- 
ENCE 

i he icm for obviousness- is what the combined 
teachings of the references would have suggested to 
one of ordinary skill in the an. and all teachings in the 
prior art must be considered to the extent that they are 
in analogous arts. Where the teachings of two or more 
prior art references conflict, the examiner must weigh 
the power of each reference to suggest solutions to 
one of ordinary skill in the art. considering the degree 
io winch one reference might accurately discredit 
another. In re Young. 927 E.2d 588. 18 USPQ2d 1089 
(red. Cir. 1991) (Prior art patent to Carlisle disclosed 
controlling and minimizing bubble oscillation for 
chemical explosives used in marine seismic explora- 
tion by spacing seismic sources close enough to allow 
the bubbles to intersect before reaching their maxi- 
mum radius so the secondary pressure pulse was 
reduced. An article published several years later by 
Knudsen opined that the Carlisle technique does not 
yield appreciable improvement in bubble oscillation 
suppression. However, the article did not test the Car- 
lisle technique under comparable conditions because 
Knudsen did not use Carlisle's spacing or seismic 
source Furthermore, where the Knudsen model most 
closely approximated the patent technique there was a 
309c reduction of the secondary pressure pulse. On 
these facts, the couri found that the Knudsen article 
would not have deterred one of ordinary skill in the 
art from using the Carlisle patent teachings.). 

FACT THAT REFERENCES CAN BE COM- 
BINED OR MODIFIED IS NOT SUFFICIENT TO 
ESTABLISH PRIMA FACIE OBVIOUSNESS 

The mere fact that references can be combined or 
modified does not render the resultant combination 
obvious unless the prior an also suggests the desir- 
ability of the combination. In re Mills. 916 F.2d 680, 



16 USPQ2d 1430 (Fed. Cir. 1990) (Claims v.eie 
directed to an apparatus for producing an .'.crated 
cementitious composition by drawing t ur mm the 
cementitious composition by driving the output pump 
at a capacity greater than the feed rate The prior an 
reference taught that the feed meain can be run a; a 
variable speed, however the court found that this dnes 
not require that the output pump be run at the planned 
Speed so that air is drawn into the mixing chamber 
and is entrained in the ingredients during operation 
Although a prior an device "may be capable ot being 
modified to run the way the apparatus i< claimed 
there must be a suggestion or mot i van on m the refer- 
ence to do so." 9 1 6 F.2d at 682. l6USPQ2da: 
See also In re Fritch. 972 F.2d 1260. 2* I M'QM 
1780 (Fed. Cir. 1992) (flexible landscape edging 
device which is conformable to a ground suriuce o! 
varying slope not suggested by combination oi pr;<'- 
an references). 

FACT THAT THE CLAIMED INVENTION i.S 
WITHIN THE CAPABILITIES OF ONE OF OR- 
DINARY SKILL IN THE ART IS NOT SUFFI- 
CIENT BY ITSELF TO ESTABLISH PRIMA 
FACIE OBVIOUSNESS 

A statement that modifications of the prior ar: :r 
meet the claimed invention would have been " \\_el] 
within the ordinary ski ll of the art a; the time the 
claimed invention was made' " because the rcierence^ 
relied upon teach that all aspects of the claimed men- 
tion were individually known in the an is nm stilfi- 
cient to establish a prima facte case nl oh\ ioimh.-- 
without some objective reason to combine the teach- 
ings of the references. Ex pane I,( j \rni>(M(!. 
28USPQ2d I300 (Bd. Pat. App. & Inter I993> Sec 
also In re Kotz.ab. 217 F.3d 1365. 1371. 55 L'SPQ2d 
1313, 1318 (Fed. Cir. 2000) (Court reversed obMrnr- 
ness rejection involving technologically simple eon 
cept because there was no finding as to the principle 
or specific understanding within the knowledge of a 
skilled anisan that would have motivated the skilled 
artisan to make the claimed invention); A I -Sue Corp 
v. VSj lml Inc.. 174 F.3d 1308. 50 USPQ2d \ 
(Feci. Cir. 1999) (The level of skill m i he an cannot he 
relied upon to provide the suggestion io combine ref- 
erences.). 
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THE PROPOSED MODIFICATION CANNOT 
RENDER THE PRIOR ART UNSATISFACTORY 
FOR ITS INTENDED PURPOSE 

If proposed modification would render the prior an 
invention being modified unsatisfactory for its 
intended purpose, then there is no suggestion or moti- 
vation to make the proposed modification. In re Gor- 
don, 733 F.2d 900. 221 USPQ 1125 (Fed. Cir. 1984) 
(Claimed device was a blood filter assembly for use 
during medical procedures wherein both the inlet and 
outlet for the blood were located at the bottom end of 
(he filter assembly, and wherein a gas vent was 
present at the top of the filter assembly. The prior art 
reference taught a liquid strainer for removing dirt 
and water from gasoline and other light oils wherein 
the inlet and outlet were at the top of the device, and 
wherein a pet-cock (stopcock) was located at the bot- 
tom of the device for periodically removing the col- 
lected dirt and water. The reference further taught that 
the separation is assisted by gravity. The Board con- 
cluded the claims were prima facie obvious, reason- 
ing that it would have been obvious to turn the 
reference device upside down. The court reversed, 
finding that if the prior an device was turned upside 
down it would be inoperable for its intended purpose 
because the gasoline to be filtered would be trapped at 
the top. the water and heavier oils sought to be sepa- 
rated would flow out of the outlet instead of the puri- 
fied gasoline, and the screen would become clogged.). 

"Although statements limiting the function or capa- 
bility of a prior art device require fair consideration, 
simplicity of the prior art is rarely a characteristic that 
weighs against obviousness of a more complicated 
device with added function." In re Dance, 160 F.3d 
1339. 1344. 48 USPQ2d 1635, 1638 (Fed. Cir. 1998) 
(Court held that claimed catheter for removing 
obstruction in blood vessels would have been obvious 
in view of a first reference which taught all of the 
claimed elements except for a "means for recovering 
fluid and debris" in combination with a second refer- 
ence describing a catheter including that means. The 
court agreed that the first reference, which stressed 
simplicity of structure and taught emulsification of 
the debris, did not teach away from the addition of a 
channel for the recovery of the debris.). 



THE PROPOSED MODIFICATION CANNOT 
CHANGE THE PRINCIPLE OF OPERATION 
OF A REFERENCE 

If the proposed modification or combination oi the 
prior art would change the principle of operation of 
the prior art invention being modified, then the teach- 
ings of the references are not sufficient to render the 
claims prima facie obvious. //; rc Ram. 270 f.26 RIO. 
123 USPQ 349 (CCPA 1959) (Claims v. ere dtrccicd 
to an oil seal comprising a bore engaging portion with 
outwardly biased resilient spring fingers inserted in ;i 
resilient sealing member. The primary reference iclied 
upon in a rejection based on a combination of refer- 
ences disclosed an oil seal wherein the bore engaging 
portion was reinforced by a cylindrical sheet mcta! 
casing. Patentee taught the device required ngidit\ for 
operation, whereas the claimed invention required 
resiliency. The court reversed the rejection holding 
the "'suggested combination of references uould 
require a substantial reconstruction and redesign of 
the elements shown in [the primary reference] as well 
as a change in the basic principle under which the 
[primary referencej construction was designed io 
operate. 11 270 F.2d at 813. 123 USPQ at 352 

2143.02 Reasonable Expectation of Suc- 
cess Is Required 

OBVIOUSNESS REQUIRES ONLY A REASON- 
ABLE EXPECTATION OF SUCCESS 

The prior an can be modified or combined m reiect 
claims as prima facie obvious as long lis there is a rea- 
sonable expectation of success, in rc Merck S C" . 
Inc., 800 F.2d 1091. 231 USPQ 375 (Fed. C.r 19*6) 
(CI aims directed to a method of treating depression 
with amitnptyline (or nontoxic salts thereof) were 
rejected as prima facie obvious over prior an disclo- 
sures that amitriptyline is a compound known to pos- 
sess psychotropic properties and that irmpramme ^ a 
structurally similar psychotropic compound known to 
possess antidepressive properties, in view of prior art 
suggesting the aforementioned compounds would be 
expected to have similar activity because the struc- 
tural difference between the compounds involves a 
known bioisosteric replacement and because a 
research paper comparing the pharmacological prop- 
erties of these two compounds suggested clinical tesi- 
ing of amitriptyline as an antidepressant. The court 
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sustained the rejection, finding that the teachings of 
the prior an provide a sufficient basis for a 
reasonable expectation of success.); Ex parte Blanc, 
13 USPQ2d 1383 (Bd. Pat. App. & inter. 1989) 
(Claims were directed to a process of sterilizing a 
polyolefinic composition with high-energy radiation 
in ihe presence of a phenolic polyester antioxidant to 
inhibit discoloration or degradation of the polyolefin. 
Appellant argued that it is unpredictable whether a 
particular antioxidant will solve the problem of dis- 
coloration or degradation. However, the Board found 
that because the prior art taught that appellant's pre- 
ferred antioxidant is very efficient and provides better 
results compared with other prior art antioxidants, 
there would have been a reasonable expectation of 
success.). 

AT LEAST SOME DEGREE OF PREDICTABIL- 
ITY IS REQUIRED; APPLICANTS MAY 
PRESENT EVTOENCE SHOWING THERE WAS 
NO REASONABLE EXPECTATION OF SUC- 
CESS 

Obviousness does not require absolute predictabil- 
ity, however, at least some degree of predictability is 
required. Evidence showing there was no reasonable 
expectation of success may support a conclusion of 
nonobviousness. In re Rinehart, 531 F.2d 1048, 
I89USPQ 143 (CCPA 1976) (Claims directed to a 
method for the commercial scale production of poly- 
esters in the presence of a solvent at superatmospheric 
pressure were rejected as obvious over a reference 
which taught the claimed method at atmospheric pres- 
sure in view of a reference which taught the claimed 
process except for the presence of a solvent. The court 
reversed, finding there was no reasonable expectation 
that a process combining the prior art steps could be 
successfully scaled up in view of unchallenged evi- 
dence showing that the prior art processes individu- 
ally could not be commercially scaled up 
successfully.). See also Amgen, Inc. v. Chugai Phar- 
maceutical Co., 927 F.2d 1 200, 1207-08, 18 USPQ2d 
1016, 1022-23 (Fed. Cir.). cert, denied, 502 U.S. 856 
(1991) (Jn the context of a biotechnology case, testi- 
mony supported the conclusion that the references did 
not show that there was a reasonable expectation of 
success.): In re O'Farreil, 853 F.2d 894, 903, 
7 USPQ2d 1673, 1681 (Fed. Cir. 1988) (The court 
held the claimed method would have been obvious 



over the prior art relied upon because one reference 
contained a detailed enabling methodology, a sugges- 
tion to modify the prior art to produce the claimed 
invention, and evidence suggesting the modification 
would be successful.). 

PREDICTABILITY IS DETERMINED AT THE 
TIME THE INVENTION WAS MADE 

Whether an art is predictable or whether the pro- 
posed modification or combination of the prior art has 
a reasonable expectation of success is determined ai 
the time the invention was made. Ex pane Erhch. 
3 USPQ2d 1011 (Bd. Pat. App. & Inter. 1986) 
(Although an earlier case reversed a rejection because 
of unpredictability in the field of monoclonal antibod- 
ies, the court found " in this case at the time this inven- 
tion was made, one of ordinary skill in the an would 
have been motivated to produce monoclonal antibod- 
ies specific for human fibroplast interferon using ihe 
method of [the prior art] with a reasonable expecta- 
tion of success." 3 USPQ2d at 1016 (emphasis in 
original).). 

2143.03 AH Claim Limitations Must Be 
Taught or Suggested 

To establish prima facie obviousness of a claimed 
invention, all the claim limitations must be taught or 
suggested by the prior art. In re Royka. 490 F.2d 98 1 . t 
180 USPQ 580 (CCPA 1974). "All words in a claim" 
must be considered in judging the patentability of thai 
claim against the prior an.' 1 In re Wilson. 424 F.2d 
1382. 1385, 165 USPQ 494, 496 (CCPA 1970). If an 
independent claim is nonobvious under 35 U.S.C 
103. then any claim depending therefrom is nonobvi- 
ous. In re Fine, 837 F.2d 1071,5USPQ2d 1596 (Fed 
Cir. 1988). 

INDEFINITE LIMITATIONS MUST BE CON- 
SIDERED 

A claim limitation which is considered indefinite 
cannot be disregarded. If a claim is subject to more 
than one interpretation, at least one of which would 
render the claim unpatentable over the prior art. the 
examiner should reject the claim as indefinite under 
35 U.S.C. 112, second paragraph (see MPEP 
§ 706.03(d)) and should reject the claim over the prior 
art based on the interpretation of the claim that ren- 
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LPatentability/Vaiidity - Obviousness -- References and claims as whole 1 15.(1904) 

Question is not whether patentable distinction is created by viewing prior art apparatus from one direction and claimed 
apparatus from another, but whether it would have been obvious from fair reading of prior art reference as whole to turn pn<M 
art apparatus upside down; mere fact that prior art could be modified by turning apparatus upside down does not make 
modification obvious unless prior art suggested desirability of modification. 

Particular patents -- Blood Filters 

Gordon and Sutherland. Blood Filter Assembly. Rejection of claims 1-3 and 5-7 reversed. 



Case History and Disposition: 
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Application for patent of Lucas S. Gordon and Karl M. Sutherland. Serial No. I 24.3 12. filed Feb. 25. 1980. From decision 
rejecting claims 1-3 and 5-7. applicants appeal. Reversed. 

Attorneys: 

James W. Gcriak. Los Angeles. Calif. (Bradford J. Duft. Los Angeles. Calif., on the brief) for appellants. 
John F. Pitreiii (Joseph F. Nakamura and John W. Dewhurst, on the brief) for Patent and Trademark Office. 
Judge: 

Before Bennett and Miller. Circuit Judges and Skelton. Senior Circuit Judge. 

Opinion Text 

Opinion By: 

Miller. Circuit Judge. 
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This appeal is from the decision of the United States Patent and Trademark Office ("PTO") Board of Appeals ("board") 
affirming the examiner's rejection of appellants' claims M -3 and 5-7 as unpatentable under 35 U.S.C. 5:103. We reverse. 

The Invention 

Appellants claim a "blood filter assembly" used during surgery and other medical procedures involving the handling of blood 
to remove clots, bone debris, tissue, or other foreign materials from blood before il is returned to a patient's hod> . Unlike 
blood filter assemblies widely used in the prior art. the device of the present invention permits both entry of the blond into, and 
ultimate discharge of the blood out of. the bottom end of the filter assembly, as shown below. 2_ 

Tabular, graphic, or textual material set at this point is not available. Please consult hard copy or call PI. I 'S ai 
/.soo-452- " or 202-452-4323. 

The blood filter assembly comprises a shell 1 provided with blood inlet 3 and blood outlet 4. Between the blood inlet and the 
blood outlet is filter medium 6 positioned within the filter medium core 7. 

The location of blood inlet 3 is such that the incoming blood is directed along a spirally upward path by the inner wall of the 
shell. Kurther. the location of the blood inlet at the bottom end of the filter assembly facilitates the removal of <j;is bubbles h\ 
allowing them to rise upwardly out of the blood. The gas bubbles so removed are released from the blood filter asscmbb b\ 
means of a gas vent 5 located in the region of the top end of the assembly. 

Independent claim I. from which the other appealed claims depend, is illustrative: 

Blood filter assembly comprising: 

a. a shell having a first top end and a second bottom end. 

b. a blood inlet located in the region of said bottom end and opening into said bottom end. 
e. a blood outlet located in the region of said bottom end. 

d. a gas vent located in the region of said top end. and 

e. a blood filter medium located between said blood inlet and said blood outlet. 

said blood inlet being located and configured in a manner capable of directing incoming blood in a generalK spiral 
path within said shell. 

Claims 2. 3. and 5-7 further define the shape of the shell, the shape of the filter medium, and the nature of the material used a^ 
the filter medium. 

Page 1 127 



Prior Art 

The sole reference relied upon by the board is United States Patent No. 1,175.948. issued March 21. 1916. to French. Krone h 
discloses a liquid strainer for removing dirt and water from gasoline and other light oils. As shown below, the inlet -I and 
outlet 5 of the French device are both at the top end of the device. 

Tabular, graphic, or textual material set at this point is not available. Please consult hard copy or call R\A PLUS at 
I- $00- 4 5*2- 7/73 or 202-452-4323. 
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A continuous helical tooth or thread 8 is formed integral with the inner wall of shell 1 and imparts to the incoming liquid a 
whirling motion, which gives the liquid a scouring action to help clean the surface of a metal screen filler 21 and guides 
unw anted dirt and water downwardly into a pocket 9 in the bottom of the shell. A pair of shelves 10 and I I . projecting 
inwardly and downwardly from the inner wall of the shell, further assists the entrance of dirt and water into the pocket ^ and 
prevents their being drawn back into the main chamber 12. The reference expressly states, "gravity assists in the .separation of 
heavier oils or water." A pet-cock 13. projecting vertically downward from the bottom of the pocket is used to remove the 
collected din and water periodically. The top of the liquid strainer is completely closed by gland 3 except for the inlet and 
outlet openings. 

Board Opinion 

The board held that the appealed claims were drawn to an apparatus which "would have ai least been rendered prima iacie 
obvious to one of ordinary skill in the art by the apparatus disclosed in French." The board's reasoning was thai it would have 
been ob\ ions to turn the French device upside down to have both the inlet and outlet at the bottom, rather than at the top: and 
to employ French's "pet-cock" as the claimed "gas vent." In the board's opinion, no patentable distinction was created by 
viewing French's apparatus from one direction and the claimed apparatus from another. 

ANALYSIS 

LilWe are persuaded that the board erred in its conclusion of prima facie obviousness. The question is not whether a 
patentable distinction is created by viewing a prior art apparatus from one direction and a claimed apparatus from another, hut. 
rather, whether it would have been obvious from a fair reading of the prior art reference as a whole to turn the prior an 
apparatus upside down. French teaches a liquid strainer which relics, at least in part, upon the assistance of gra\it\ to >eparaie 
undcsircd dirt and water from gasoline and other light oils. Therefore, it is not seen that French would have prov uled am 
motivation to one of ordinary skill in the art to employ the French apparatus in an upside down orientation. The mere faei that 
the prior art could be so -modified would not have made the modification obvious unless the prior art suggested the des i rah i In \ 
of the modification. See Carl Schenck. A.G. v. Nortron Corp., 713 F.2d 782. 787. 218 USP Q o ( >S. 702 7Pcd. C'ir. I L >S3). and ' 
In re Sernaker. 702 F.2d 989, 995-96. 217 USPQ 1 . 6-7 (Fed. Cir. 1983). both citing In re Imperato. 486 l : .2d 5*5. 5N~. \ ~_\' 
USPQ 7 30. "32 (CCPA 1973). 

Indeed, if the French apparatus were turned upside clown, it would be rendered inoperable for its intended purpose. The 
gasoline to be filtered would be trapped in pocket 9. and the water French seeks to separate would How freely out of the out lei 
5. Further, unwanted dirt would build up in the space between the wall of shell I and screen 2 1 . so that, in time, screen 2 1 
would become clogged unless a drain valve, such as pet-cock 13. were re-introduced at the new "bottom" of the apparatus 
See In re SehulpemVx) F.2d 1009. 1013. 157 USPQ 52, 35 fCCPA 1968). In effect. French teaches away from the boards 
proposed modification. 

Because the PTO has failed to establish a prima facie case of obviousness, the rejection of claims 1-3 and 5-7 ;is unpatentable 
under 35 U.S.C. $ 103 must be reversed . 3_ 

Reversed 



Footnotes 

Fo.n n oic i . In application Serial No. 124.312. filed February 25. 1980. for a "Blood Filler." 

1-pninotc 2. b \iraneous numbers have been removed from this and the subsequent drawing for clarification. 

LwIUAAls 1 .3. Because our holding that the PTO has tailed to establish a prima facie case is dispositiv e, il is unnecessary io reach other aruumeni- raided 
appellants. 



- End of Case - 
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PATENTABILITY 



§ 2144.09 for examples of reasoning supporting obvi- 
ousness rejections. 

When the motivation to combine the teachings of 
the references is not immediately apparent, it is the 
duty of the examiner to explain why the combination 
of the teachings is proper. Ex parte Skinner, 
2 USPQ2d 1788 (Bd. Pat. App. & Inter. 1986). A 
statement of a rejection that includes a large number 
of rejections must explain with reasonable specificity 
at least one rejection, otherwise the examiner proce- 
durally fails to establish a prima facie case of obvi- 
ousness. Ex parte Blanc. 13 USPQ2d 1383 (Bd. Pat. 
App. & Inter. 1989) (Rejection based on nine refer- 
ences which included at least 40 prior art rejections 
without explaining any one rejection with reasonable 
specificity was reversed as procedurally failing to 
establish a prima facie case of obviousness.). 

If the examiner determines there is factual support 
for rejecting the claimed invention under 35 U.S.C. 
103. the examiner must then consider any evidence 
supporting the patentability of the claimed invention, 
such as any evidence in the specification or any other 
evidence submitted by the applicant. The ultimate 
determination of patentability is based on the entire 
record, by a preponderance of evidence, with due con- 
sideration to the persuasiveness of any arguments and 
any secondary evidence. //; re Oetiker. 977 F.2d 1443, 
24 USPQ2d 1443 (Fed. Cir. 1992). The legal standard 
of "a preponderance of evidence'" requires the evi- 
dence to be more convincing than the evidence which 
is offered in opposition to it. With regard to rejections 
under 35 U.S.C. 103. the examiner must provide evi- 
dence which as a whole shows that the legal determi- 
nation sought to be proved (i.e., the reference 
teachings establish a prima facie case of obviousness) 
is more probable than not. 

When an applicant submits evidence, whether in 
the specification as originally filed or in reply to a 
rejection, the examiner must reconsider the patent- 
ability of the claimed invention. The decision on pat- 
entability must be made based upon consideration of 
all the evidence, including the evidence submitted by 
the examiner and the evidence submitted by the appli- 
cant. A decision to make or maintain a rejection in the 
face of all the evidence must show that it was based 
on the totality of the evidence. Facts established by 
rebuttal evidence must be evaluated along with the 
facts on which the conclusion of obviousness was 



2143.01 

reached, not against the conclusion itself. In re Eli 
Lilly & Ca.902F.2d943. 14 USPQ2d 1741 (Fed. Cir. 
1990). 

See In re Piasecki, 745 F.2d 1468. 223 USPQ 785 
(Fed. Cir. 1984) for a discussion of the proper roles of 
the examiner's prima facie case and applicant's rebut- 
tal evidence in the final determination of obviousness. 
See MPEP § 706.02(j) for a discussion of the proper 
contents of a rejection under 35 U.S.C. 103. 

2143 Basic Requirements of a Prima 
Facie Case of Obviousness 

To establish a prima facie case of obviousness, 
three basic criteria must be met. First, there must be 
some suggestion or motivation, either in the refer- 
ences themselves or in the knowledge generally avail- 
able to one of ordinary skill in the art. to modify the 
reference or to combine reference teachings. Second, 
there must be a reasonable expectation of success. 
Finally, the prior art reference (or references when 
combined) must teach or suggest all the claim limita- 
tions. 

The teaching or suggestion to make the claimed 
combination and the reasonable expectation of suc- 
cess must both be found in the prior art. not in appli- 
cant's disclosure. //■; re Vaeck, 947 F2d 488. 
20USPQ2d 1438 (Fed. Cir. 1991). 

2143.01 Suggestion or Motivation To 
Modify the References [R-2] 

THE PRIOR ART MUST SUGGEST THE DE- 
SIRABILITY OF THE CLAIMED INVENTION 

"There are three possible sources for a motivation 
to combine references: the nature of the problem to be 
solved, the teachings of the prior art, and the knowl- 
edge of persons of ordinary skill in the art/' In re 
Rouffei, 149 F.3d 1350, 1357, 47 USPQ2d 1453, 
1457-58 (Fed. Cir. 1998) (The combination of the ref- 
erences taught every element of the claimed inven- 
tion, however without a motivation to combine, a 
rejection based on a prima facie case of obvious was 
held improper.). The level of skill in the art cannot be 
relied upon to provide the suggestion to combine ref- 
erences. Ai- Site Corp. u VSI Int ! Inc.. 174 F.3d 1308. 
50USPQ2d 1161 (Fed. Cir. 1999). 
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'In determining the propriety of the Patent Office 
case for obviousness in the first instance, it is neces- 
sary (o ascertain whether or not the reference teach- 
ings would appear to be sufficient for one of ordinary 
skill in the relevant art having the reference before 
him to make the proposed substitution, combination, 
or other modification." In re Linter. 458 F.2d 1013, 
1016, 173 USPQ 560. 562 (CCPA 1972). 

Obviousness can only be established by combining 
or modifying the teachings of the prior art to produce 
the claimed invention where there is some teaching, 
suggestion, or motivation to do so found either explic- 
itly or implicitly in the references themselves or in the 
knowledge generally available to one of ordinary skill 
in the art. "The test for an implicit showing is what the 
combined teachings, knowledge of one of ordinary 
skill in the art, and the nature of the problem to be 
solved as a whole would have suggested to those of 
ordinary skill in the art." //; re Kotzab, 217 F.3d 1365. 
1370, 55 USPQ2d 1313. 1317 (Fed. Cir. 2000). See 
also In re Lee, 277 F.3d 1338. 1342-44, 61 USPQ2d 
1430. 1433-34 (Fed. Cir. 2002) (discussing the impor- 
tance of relying on objective evidence and making 
specific factual findings with respect to the motiva- 
tion to combine references); In re Fine. 837 F.2d 
1071, 5 USPQ2d 1596 (Fed. Cir. 1988); In re Jones. 
958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992). 

>In Ruiz v. A.B. Chance Co.. 357 F.3d 1270. 69 
USPQ2d 1686 (Fed. Cir. 2004), the patent claimed 
underpinning a slumping building foundation using a 
screw anchor attached to the foundation by a metal 
bracket. One prior art reference taught a screw anchor 
with a concrete bracket, and a second prior art refer- 
ence disclosed a pier anchor with a metal bracket. The 
court found motivation to combine the references to 
arrive at the claimed invention in the "nature of the 
problem to be solved 5 ' because each reference was 
directed "to precisely the same problem of underpin- 
ning slumping foundations." Id. at 1276, 69 USPQ2d 
at 1690. The court also rejected the notion that "an 
express written motivation to combine must appear in 
prior art references...." Id. at 1276, 69 USPQ2d at 
I690.< 

In In re Kotzab, the claims were drawn to an injec- 
tion molding method using a single temperature sen- 
sor to control a plurality of flow control valves. The 
primary reference disclosed a multizone device hav- 
ing multiple sensors, each of which controlled an 



associated flow control valve, and also taught that one 
system may be used to control a number of valves. 
The court found that there was insufficient evidence 
to show that one system was the same as one sensor. 
While the control of multiple valves by a single sen- 
sor rather than by multiple sensors was a "technologi- 
cally simple concept." there was no finding "as to the 
specific understanding or principle within the knowl- 
edge of the skilled artisan" that would have provided 
the motivation to use a single sensor as the system to 
control more than one valve. 217 F.3d at 1371, 
55 USPQ2dat 1318. 

In In re Fine, the claims were directed to a system 
for detecting and measuring minute quantities on 
nitrogen compounds comprising a gas chromato- 
graph, a converter which converts nitrogen com- 
pounds into nitric oxide by combustion, and a nitric 
oxide detector. The primary reference disclosed a sys- 
tem for monitoring sulfur compounds comprising a 
chromatography combustion means, and a detector, 
and the secondary reference taught nitric oxide detec- 
tors. The examiner and Board asserted that it would 
have been within the skill of the art to substitute one 
type of detector for another in the system of the pri- 
mary reference, however the court found there was no 
support or explanation of this conclusion and 
reversed. 

In /// re Jones, the claimed invention was the 2-(2tf- 
aminoethoxy) ethanol salt of dicamba. a compound 
with herbicidal activity. The primary reference dis- 
closed inter alia the substituted ammonium salts of 
dicamba as herbicides, however the reference did not 
specifically teach the claimed salt. Secondary refer- 
ences teaching the amine portion of the salt were 
directed to shampoo additives and a byproduct of the 
production of morpholine. The court found there was 
no suggestion to combine these references to arrive at 
the claimed invention. 

WHERE THE TEACHINGS OF THE PRIOR ART 
CONFLICT, THE EXAMINER MUST WEIGH 
THE SUGGESTIVE POWER OF EACH REFER- 
ENCE 

The test for obviousness is what the combined 
teachings of the references would have suggested to 
one of ordinary skill in the art. and all teachings in the 
prior art must be considered to the extent that they are 
in analogous arts. Where the teachings of two or more 
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prior art references conflict, the examiner must weigh 
the power of each reference to suggest solutions to 
one of ordinary skill in the art, considering the degree 
to which one reference might accurately discredit 
another. In re Young, 927 F.2d 588. 18 USPQ2d 1089 
(Fed. Cir. 1991) (Prior art patent to Carlisle disclosed 
controlling and minimizing bubble oscillation for 
chemical explosives used in marine seismic explora- 
tion by spacing seismic sources close enough to allow 
the bubbles to intersect before reaching their maxi- 
mum radius so the secondary pressure pulse was 
reduced. An article published several years later by 
Knudsen opined that the Carlisle technique does not 
yield appreciable improvement in bubble oscillation 
suppression. However, the article did not test the Car- 
lisle technique under comparable conditions because 
Knudsen did not use Carlisle's spacing or seismic 
source. Furthermore, where the Knudsen model most 
closely approximated the patent technique there was a 
30% reduction of the secondary pressure pulse. On 
these facts, the court found that the Knudsen article 
would not have deterred one of ordinary skill in the 
art from using the Carlisle patent teachings.). 

FACT THAT REFERENCES CAN BE COM- 
BINED OR MODIFIED IS NOT SUFFICIENT TO 
ESTABLISH PRIMA FACIE OBVIOUSNESS 

The mere fact that references can be combined or 
modified does not render the resultant combination 
obvious unless the prior art also suggests the desir- 
ability of the combination. In re Mills, 916 F2d 680, 
16 USPQ2d 1430 (Fed. Cir. 1990) (Claims were 
directed to an apparatus for producing an aerated 
cementitious composition by drawing air into the 
cementitious composition by driving the output pump 
at a capacity greater than the feed rate. The prior art 
reference taught that the feed means can be run at a 
variable speed, however the court found that this does 
not require that the output pump be run at the claimed 
speed so that air is drawn into the mixing chamber 
and is entrained in the ingredients during operation. 
Although a prior art device "may be capable of being 
modified to run the way the apparatus is claimed, 
there must be a suggestion or motivation in the refer- 
ence to do so." 916 F.2d at 682, 16 USPQ2d at 1432.). 
See also In re Fritclu 972 F2d 1260, 23 USPQ2d 
1780 (Fed. Cir. 1992) (flexible landscape edging 
device which is conformable to a ground surface of 



varying slope not suggested by combination of prior 
art references). 

FACT THAT THE CLAIMED INVENTION IS 
WITHIN THE CAPABILITIES OF ONE OF OR- 
DINARY SKILL IN THE ART IS NOT SUFFI- 
CIENT BY ITSELF TO ESTABLISH PRIMA 
FACIE OBVIOUSNESS 

A statement that modifications of the prior art to 
meet the claimed invention would have been tk ' well 
within the ordinary skill of the art at the time the 
claimed invention was made" ; " because the references 
relied upon teach that all aspects of the claimed inven- 
tion were individually known in the an is not suffi- 
cient to establish a prima facie case of obviousness 
without some objective reason to combine the teach- 
ings of the references. Ex parte Levengood. 
28 USPQ2d 1300 (Bd. Pat. App. & Inter. 1993). Sec 
also In re Kotzxib, 217 F3d 1365, 1371. 55 USPQ2d 
1313. 1318 (Fed. Cir. 2000) (Court reversed obvious- 
ness rejection involving technologically simple con- 
cept because there was no finding as to the principle 
or specific understanding within the knowledge of a 
skilled artisan that would have motivated the skilled 
artisan to make the claimed invention): Ai-Site Corp. 
u VSI Int'l Inc.. 174 F.3d 1308, 50 USPQ2d 1161 
(Fed. Cir. 1999) (The level of skill in the art cannot be 
relied upon to provide 'the suggestion to combine ref- 
erences.). 

THE PROPOSED MODIFICATION CANNOT 
RENDER THE PRIOR ART UNSATISFACTORY 
FOR ITS INTENDED PURPOSE 

If proposed modification would render the prior an 
invention being modified unsatisfactory for its 
intended purpose, then there is no suggestion or moti- 
vation to make the proposed modification. /// re Gor- 
don, 733 F.2d 900. 221 USPQ 1125 (Fed. Cir. 1984) 
(Claimed device was a blood filter assembly for use 
during medical procedures wherein both the inlet and 
outlet for the blood were located at the bottom end of 
the Filter assembly, and wherein a gas vent was 
present at the top of the filter assembly. The prior art 
reference taught a liquid strainer for removing din 
and water from gasoline and other light oils wherein 
the inlet and outlet were at the top of the device, 
and wherein a pet-cock (stopcock) was located at the 
bottom of the device for periodically removing the 
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collected dirt and water. The reference further taught 
that the separation is assisted by gravity. The Board 
concluded the claims were prima facie obvious, rea- 
sonine that it would have been obvious to turn the ref- 
erence device upside down. The court reversed, 
finding that if the prior art device was turned upside 
down it would be inoperable for its intended purpose 
because the gasoline to be filtered would be trapped at 
the top, the water and heavier oils sought to be sepa- 
rated would How out of the outlet instead of the puri- 
fied gasoline, and the screen would become clogged.). 

-Although statements limiting the function or capa- 
bility of a prior art device require fair consideration, 
simplicity of the prior art is rarely a characteristic that 
weighs against obviousness of a more complicated 
device with added function." In re Dance, 160 F.3d 
1339. 1344. 48 USPQ2d 1635, 1638 (Fed. Cir. 1998) 
(Court held that claimed catheter for removing 
obstruction in blood vessels would have been obvious 
in view of a first reference which taught all of the 
claimed elements except for a "means for recovering 
fluid and debris" in combination with a second refer- 
ence describing a catheter including that means. The 
court aereed that the first reference, which stressed 
simplicity of structure and taught emulsification of 
the debris, did not teach away from the addition of a 
channel for the recovery of the debris.). 

THE PROPOSED MODIFICATION CANNOT 
CHANGE THE PRINCIPLE OF OPERATION 
OF A REFERENCE 

If the proposed modification or combination of the 
prior art would change the principle of operation of 
the prior art invention being modified, then the teach- 
ines of the references are not sufficient to render the 
claims prima facie obvious. In re Ratti, 270 F.2d 810, 
123 USPQ 349 (CCPA 1959) (Claims were directed 
to an oil seal comprising a bore engaging portion with 
outwardly biased resilient spring fingers inserted in a 
resilient sealing member. The primary reference relied 
upon in a rejection based on a combination of refer- 
ences disclosed an oil seal wherein the bore engaging 
portion was reinforced by a cylindrical sheet metal 
casino. Patentee taught the device required rigidity for 
operation, whereas the claimed invention required 
resiliency. The court reversed the rejection holding 



the "suggested combination of references would 
require ^substantial reconstruction and redesign of 
the elements shown in [the primary reference] as well 
as a change in the basic principle under which the 
[primary reference] construction was designed to 
operate." 270 F.2d at 813, 123 USPQ at 352.). 

2143.02 Reasonable Expectation of Suc- 
cess Is Required 

OBVIOUSNESS REQUIRES ONLY A REASON- 
ABLE EXPECTATION OF SUCCESS 

The prior art can be modified or combined to reject 
claims as prima facie obvious as long as there is a rea- 
sonable expectation of success. In re Merck & Co., 
Inc.. 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986) 
(Claims directed to a method of treating depression 
with amitriptyline (or nontoxic salts thereof) were 
rejected as prima facie obvious over prior art disclo- 
sures that amitriptyline is a compound known to pos- 
sess psychotropic properties and that imipramine is a 
structurally similar psychotropic compound known to 
possess antidepressive properties, in view of prior art 
suggesting the aforementioned compounds would be 
expected "to have similar activity because the struc- 
tural difference between the compounds involves a 
known bioisosteric replacement and because a 
research paper comparing the pharmacological prop- 
erties of these two compounds suggested clinical test- 
ing of amitriptyline as an antidepressant. The court 
sustained the rejection, finding that the teachings of 
the prior art provide a sufficient basis for a 
reasonable expectation of success.): £.v parte Blanc. 
13 USPQ2d 1383 (Bd. Pat. App. & Inter. 1989) 
(Claims were directed to a process of sterilizing a 
polyolefinic composition with high-energy radiation 
in the presence of a phenolic polyester antioxidant to 
inhibit discoloration or degradation of the polyolefin. 
Appellant argued that it is unpredictable whether a 
particular antioxidant will solve the problem of dis- 
coloration or degradation. However, the Board found 
that because the prior art taught that appellant's pre- 
ferred antioxidant is very efficient and provides better 
results compared with other prior art antioxidants, 
there would have been a reasonable expectation of 
success.). 
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IV. INFORMATION DISCLOSURE STATE- 
MEMT (IDS) 

Mere listing of a reference in an information disclo- 
sure statement is not taken as an admission that the 
reference is prior art against the claims. Rivenvood 
hu'l Corp. v. RA. Jones & Co., 324 F.3d 1346, 1354- 
55, 66 USPQ2d 1331, 1337-38 (Fed Cir. 2003) (list- 
ing of applicant's own prior patent in an IDS does not 
make it available as prior art absent a statutory basis); 
see also 37 CFR 1.97(h) ("The filing of an informa- 
tion disclosure statement shall not be construed to be 
an admission that the information cited in the state- 
ment is. or is considered to be, material to patentabil- 
ity as defined in § 1 .56(b). ").< 

2131 Anticipation — Application of 
35 U.S.C. 102(a), (b), and (e) [R-l] 

35 U.S.C. 102. Conditions for patentability'; novelty and 
loss of right to patent. 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this coun- 
try, or patented or described in a printed publication in this or a 
foreign country, before the invention thereof by the applicant for a 
patent, or 

(b) the invention was patented or described in a printed pub- 
lication in this or a foreign country or in public use or on sale in 
this country, more than one year prior to the date of application for 
patent in the United States, or 

(c) he has abandoned the invention, or 

(d) the invention was first patented or caused to be patented, 
or was the subject of an inventor's certificate, by the applicant or 
his legal representatives or assigns in a foreign country prior to the 
date of the application for patent in this country on an application 
for patent or inventor's certificate filed more than twelve months 
before the filing of the application in the United States, or 

(e) the invention was described in — (1) an application for 
patent, published under section 122(b). by another filed in the 
United States before the invention by the applicant for patent or 
(2) a patent granted on an application for patent by another filed in 
the United Stales before the invention by the applicant for patent, 
except that an international application filed under the treaty 
defined in section 351(a) shall have the effects for the purposes of 
this subsection of an application filed in the United States only if 
the international application designated the United States and was 
published under Article 21(2) of such treaty in the English lan- 
guage: or< 

(f) he did not himself invent the subject matter sought to be 
patented, or 

(g) (l)during the course of an interference conducted under 
section 135 or section 291. another inventor involved therein 
establishes, to the extent permitted in section KM. that before such 
person's invention thereof the invention was made by such other 



inventor and not abandoned, suppressed, or concealed, or (2) 
before such person's invention thereof, the invention was made in 
this country by another inventor who had not abandoned, sup- 
pressed, or concealed it. In determining priority of invention 
under this subsection, there shall be considered not only the 
respective dates of conception and reduction to practice of the 
invention, but also the reasonable diligence of one who was first 
to conceive and last to reduce to practice, from a time prior to con- 
ception by the other. 

TO ANTICIPATE A CLAIM, THE REFERENCE 
MUST TEACH EVERY ELEMENT OF THE 
CLAIM 

"A claim is anticipated only if each and every ele- 
ment as set forth in the claim is found, either 
expressly or inherently described, in a single prior art 
reference." Verdegaol Bros, u Union Oil Co. of Cali- 
fornia. 814 F.2d 628. 631, 2 USPQ2d 1051. 1053 
(Fed. Cin 1987). >"When a claim covers several 
structures or compositions, either generically or as 
alternatives, the claim is deemed anticipated if any of 
the structures or compositions within the scope of the 
claim is known in the prior art." Brown v. 3M. 265 
F.3d 1349. 1 351, 60 USPQ2d 1375. 1376 (Fed. Cir. 
2001) (claim to a system for setting a computer clock 
to an offset time to address the Year 2000 (Y2K) 
problem, applicable to records with year date data in 
"at least one of two-digit, three-digit, or four-digit" 
representations, was held anticipated by a system that 
offsets year dates in only two-digit formats). See also 
MPEP § 2 131. 02. < "The identical invention must be 
shown in as complete detail as is contained in the ... 
claim." Richardson v. Suzuki Motor Co., 868 F2d 
1226, 1236. 9 USPQ2d 1913. 1920 (Fed. Cir. 1989). 
The elements must be arranged as required by the 
claim, but this is not an ipsissimis verbis test, i.e.. 
identity of terminology is not required. In re Bond, 
910 F.2d 831, 15 USPQ2d 1566 (Fed. Cir. 1990). 
Note that, in some circumstances, it is permissible to 
use multiple references in a 35 U.S.C. 102 rejection. 
See MPEP§ 2131.01. 

2131.01 Multiple Reference 35 U.S.C. 102 
Rejections 

Normally, only one reference should be used in 
making a rejection under 35 U.S.C. 102. However, a 
35 U.S.C. 102 rejection over multiple references has 
been held to be proper when the extra references are 
cited to: 
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